Non-invasive determination of electron energy and velocity distributions in lowtemperature, non-thermal plasmas has always been a great challenge for diagnostics. Thomson scattering has proved to be a very versatile technique and application has been made to lowpressure discharges. In inductively coupled (ICP) radio frequency (RF) discharges the electron velocity distribution function is harmonically modulated in time and this modulation is equivalent to the oscillating current density generated in the plasma by the induced electric field of the antenna. For the first time this oscillation is measured temporally resolved by Thomson scattering [1] . Further, we will introduce a novel phase resolved emission spectroscopic technique that allows absolute measurement of the same quantity by analyzing the modulation of the atomic excitation by electron collisions [1] [2] [3] .
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Non-invasive determination of electron energy and velocity distributions in lowtemperature, non-thermal plasmas has always been a great challenge for diagnostics. Thomson scattering has proved to be a very versatile technique and application has been made to lowpressure discharges. In inductively coupled (ICP) radio frequency (RF) discharges the electron velocity distribution function is harmonically modulated in time and this modulation is equivalent to the oscillating current density generated in the plasma by the induced electric field of the antenna. For the first time this oscillation is measured temporally resolved by Thomson scattering [1] . Further, we will introduce a novel phase resolved emission spectroscopic technique that allows absolute measurement of the same quantity by analyzing the modulation of the atomic excitation by electron collisions [1] [2] [3] .
The experiment is carried out in an ICP (f = 13,56 MHz) with a planar antenna of 10 cm radius in argon at low pressures in the Pa regime. The induced electric field is directed mainly azimuthally and this is also the direction of the oscillation of the anisotropic part of the electron velocity distribution. This part of the velocity distribution function is measured by Thomson scattering with a frequency doubled Nd:YAG laser with a pulse length of 8 ns which determines the temporal resolution. Under the conditions of our experiment, the scattering is incoherent with the scattering parameter α << 1 and a Maxwellian electron velocity distribution results in a Gaussian spectral distribution. The slope on a logarithmic scale gives directly the electron temperature and the integral the electron density. A drift in the direction of the scattering vector leads to a certain displacement of the distribution. Phase resolved measurement of this displacement allows a direct determination of the drift oscillations.
Topic number: The expansion has to be averaged over the full solid angle since the excitation integral for atoms is an isotropic quantity. Then the first order and all other odd order terms vanish and the second order term gives the dominant contribution of the modulation of f depending on u. The square of u then gives a constant term, a term oscillating at twice the RF frequency, and a further term oscillating at the RF frequency itself. If the time modulated emission from the plasma is normalized to the time averaged value η = I(t)/<I> T -1 then by Fourier analysis of η one can obtain the oscillatory velocity, its phase and also a possible drift. The oscillatory velocity distribution is shown in fig. 2 . The value at the radius of the Thomson scattering is v = 1.2·10 5 m/s which is a very good agreement with the above result. In fig. 2B the oscillatory velocity profile is compared with the calculated azimuthal electric field. This comparison is motivated by the fact that the electrons are accelerated by the electric field and non-local effects are related mainly to the axial field profile. The maximum velocity of 1.4·10 4 m/s in fig. 2A yields a peak electric field of 67 V/m, assuming only local acceleration. Both radial profiles agree very well after scaling the ordinates to obtain similar peak heights.
